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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claim 1-2, 4-5 and 8 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Simon et al. (JACS, 1 988, Vol. 1 1 0, pages 71 59-71 63, see IDS). 

Claim 1 recites the following: 

1 . (Original) A process for producing highly pure CMP-N-acetylneuraminic acid (CMP- 
NeuAc), comprising the following steps (1) to (4): 

step (1 ): a step of adding a divalent cationic species to a CMP-NeuAc-containing 
solution, thereby causing phosphoric acid, pyrophosphoric acid, and a nucleotide which 
coexist with CMP-NeuAc to precipitate; 

step (2): a step of adding a phosphatase to the CMP-NeuAc-containing solution, 
thereby converting the nucleotide which coexists with CMP-NeuAc into a nucleoside; 
step (3): a step of adding an organic solvent, thereby precipitating CMP-NeuAc in the 
form of salt; and 

step (4): a step of collecting the thus-precipitated CMP-NeuAc, 
wherein these steps are performed in a predetermined combination. 

Page 7162 teaches the following: 

"Purification of CMP-NeuAc: Differential Precipitation. CMP-NeuAc was 
generated as described above except that the NeuAc (I g) Used had been purified by 
ion-exchange chromatography. The following steps were performed at 4 °C. The 
reaction mixture was centrifuged (25000g, 20 rain), and the pellet was resuspended in 
I00 ml_ of 10 mM NH40H and centrifuged again. This wash procedure was repeated. 
Combination of the washings and dialysates (see above) yielded a solution whose pH 
was adjusted to pH 9.5 and was then concentrated; the pH must be checked when the 
volume is approximately halved and adjusted up to pH 9 during this step to prevent 
hydrolysis. The concentrate was desalted on Biogel P-2 (100 * 4.5 cm; eluant, 10 mM 
NH40H), and the fractions containing CMP-NeuAc (determined by TLC as above) were 
pooled and concentrated to 30 ml_. Slow addition of ethanol (30 ml_) precipitated CT15, 
and the solution was centrifuged (10000g, 10 min). The supernatant containing CMP- 
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NeuAc was decanted, and the pellet was; resuspended in 30 mL of 10 mM NH40H. 
The precipitation and centrifugation steps were repeated. The combined supernatants 
were concentrated to near dryness and redissolved in 50 mL of 10 mM NH40H. The pH 
of the solution was adjusted to pH 9, and alkaline phosphatase (-200 U) and 
MgCI2.6H20 (1.1 g) was added as above. After 90 win, the pH of the solution was 
adjusted to 9.5 and the solution was centrifuged (10000g, 10 min). The supernatant was 
saved, the pellet was resuspended in25 mL of 10 mM NH40H, and the solution was 
centrifuged again. This wash procedure was repeated. The combined supernatants 
were concentrated to~30 mL, and the addition of ethanol (270 mL) precipitated 5. The 
supernatant was concentrated to 30 mL, and the precipitation was repeated. The 
collected precipitates were desalted on Biogel P-2 as above to yield 1.2 g of a solid 
containing -90% CMP-NeuAc (-50% yield from 2); pyruvate, dipyruvate, and an 
unidentified contaminant were also present." 

Simon et al. also teach the following at page 7161 : 

Isolation of CMP-NeuAc. We found that the best way to separate CMP-NeuAc from 
CTP, PEP, CMP, cytidine, pyruvate, dipyruvate, Glc-NAc, phosphate, and inorganic 
salts was by ion-exchange chromatography using the formate form of anion exchange 
resin (AG 1-X2). The column was eluted with a gradient of aqueous ammonium 
bicarbonate. The use of ammonium bicarbonate prevented hydrolysis of acid-labile 
CMP-NeuAc and provided it as the ammonium salt. Excess ammonium bicarbonate 
was easily removed by stirring the fractions containing CMPNeuAc with cation- 
exchange resin (Dowex 50W-X8, H+ form) until the pH of the solution was 7. To make 
the separation easier, residual nucleotides and excess PEP were hydrolyzed by using 
alkaline phosphatase before chromatography. The purity of CMP-NeuAc was >95%. 



The method of Simon et al. clearly encompasses a method for purifying CMP-N- 
NeuAc wherein the method comprises the steps of (1) adding a divalent cationic 
species, namely MgCI2, (2) adding a phosphatase to the CMP-N-NeuAc solution, (3) 
adding an organic solvent, ethanol and (4) Collecting the precipitated CMP-NeuAc, (5) 
steps (3)-(4) are repeated. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claims 1-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Simon et al. in view of Warren et al. and Vann et al. 

The discussion of Simon et al. as set forth above is incorporated here. However, 
Simon et al. does not teach wherein the reaction mixture for the isolation of CMP-NeuAc 
comprises wherein the divalent cation species is calcium or manganese ion. 
Furthermore, Simon et al. does not teach a process according to claim 1, wherein these 
steps are performed in the following sequence: step (2), step (1), step (3), and then step 
(4). 

Warren et al. teach the following: 

l~ I I 1 , [ II " ■ill' » !!Ml.f^lM^.\W,1 

wsissaSw&s, steaia (Gtuap C; t wiiish t-jiisty^s: i.l.it ume* 
h i r n u j a t\ I 

>K "1 - v if 1-1 i *i V i - i-l" 3«fei PVTiV 

i - hi' r< ! I '■ fwXSw.*. 

on * ( <r vii ii h i i - 

-< ^ t v M I -Ml >M K- & * £8* 

1 it i ) ~ M U "4. v> 1 J i L 

' v I L I I. U*tt I IK 11 li t ' 1 , 

H-lt I I T I 1*' III I 

mi. n >\^t,Ai,-iur.i ih 5ww> woS&tfvS *s<i i>s*r 

"*srt> i tf ^-vi I r < tt * i > J 3U s« 

<Sij^At«-?s,, is ss**i*«fed. 

Vann et al. teach that N-acetylneuraminic acid cytidyltranferase catalyzes the 
formation of CMP-NeuAc, and that this enzyme has a requirement for Mg +2 or Mn +2 . 

It would have been obvious to the ordinary skilled artisan at the time of the 
instant invention to modify the teachings of Simon et al. in view of Warren et al. and 
Vann et al. in the design of the instant invention. One of ordinary skill in the art would 
have been motivated to make this modification since the prior art clearly teaches that 
the enzyme that catalyzes the formation of CMP-NeuAc requires a divalent cation for 
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activity, and further wherein the divalent cation includes manganese ion. Additionally, it 
would have been obvious to substitute one equivalent divalent cation (see that process 
of Simon et al. utilizes MgCb) for another (i.e. or Mn +2 ) as taught by Vann et al., with the 
expectation of producing a similar result. See MPEP § 2144.06[R-6]II. SUBSTITUTING 
EQUIVALENTS KNOWN FOR THE SAME PURPOSE. 

Moreover, in regards to claim 3, wherein the steps in the process for isolating 
pure CMP-NeuAc are performed in the following sequence: step (2), step (1), step (3), 
and then step (4) as defined in claim 1 , absent evidence to the contrary it would have 
been obvious to the ordinary skill artisan to vary the parameters of a prior art method in 
an effort to optimize the results of the method. Regarding the rationale for combining 
prior art elements according to known methods to yield predictable results, all of the 
claimed elements were known in the prior art and one skilled in the art could have 
combined the element as claimed by known methods with no change in their respective 
functions, and the combination would have yielded predictable results to one of ordinary 
skill in the art at the time of the invention. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Janet L. Epps-Smith whose telephone number is 571- 
272-0757. The examiner can normally be reached on M-F, 10:00 AM through 6:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Joseph Woitach can be reached on 571-272-0739. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Janet L. Epps-Smith/ 

Primary Examiner, Art Unit 1633 



